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Claims 

! A method of manufacturing a construction material for a semiconductor diffusion oven comprising 
the steps of: rnbdng 1 pan by weight of medium particles of SiC powder with average particle 
diameters between 10um and 30pjn and 1-2.5 parts by weight of coarse particles of SiC powder with 
average particle diameters between 80u.m and 200 M m; kneading and granulating the mixture after 
adding an organic bonding agent; forming the mixture into a shape by means of a rubber press; 
producing a presintered body by presintering the product at 800 to I200°C; subjecting the presintered 
to reaction sintering at 1500 to 1 800*C while impregnating it with silicon; and forming a CVD 
coating layer that has a thickness of at least lOum of SiC on appropriate surfaces of the construction 
material. 

2. The method of manufacturing a construction material for a semiconductor diffusion oven as claimed 
in Claim 1, further comprising the step of purification by purging impurities with HC] gas at 1000*- 
1800°C prior to impregnating the pre9intered body with silicon. 

5. The method of manufacturing a construction material for a semiconductor diffusion oven as claimed 
in Claims 1 or 2, wherein the thickness of said CVD coating layer is within the range of 20 to SOOum. 

4. The method of niainifacturing a construction material for a semiconductor diffusion oven as claimed 
in Claims 1, 2, or 3, wherein said CVD coating layer is formed under vacuum. 

Detailed Description of Tnvenffrii 

Industrial Field of rite Inwnt^ 

This invention relates to a method of manufacturing construction materials for a semiconductor 
diffusion ovens, in particular such as materials for process tubes and port elements, 

Descriptio n of the Prior Art 

Japanese Official Patent Publication (Kokoku) No. 54-10825 describes construction materials for 
semiconductor diffusion ovens. In the existing examples, a sintered SiC matrix of recrystallization 
material is produced from a sintered body of the SiC powder consisting of small particles having average 
particle diameters of between 0.1 -8 u m and coarse particles having average particle diameters of between 
30-170um. The construction materials are formed primarily with the slip casting method. 

Japanese Laid-Open Patent Applications (KOkai) No. 52-145419, Kolcai No. 54-90966 and 
Kokat No. 54-90967 disclose formation of CVD coating layer of SiC on the surfaces of process rubes. 

Problems iffis Invention l'i f " g " h T 

Since the construction materials for a semiconductor diffusion oven noted in the previously 
mentioned Kokoku No. 54-10825 involve SiC powder with small particle* having average particle 
diameters between 0.1-8(im, the surface area of the powder is very large, so It is easy to catch impurities. 
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In general, the SiC particles are used as sieved (classification) raw materials after being ground 
with a ground machine such as a vibrating mill. The amount of Impurity contamination during this 
grinding process is very large so if the situation is left unchanged, the materials for difiusion ovens cannot 
be trbhzed, and so purification treatment such as oxygen treatment is needed. In this case, the smaller the 
particles are, the greater the degree of contamination, and the purification treatment becomes difficult. 

Coarse panicles are ideal for use as raw materials. However, the density of the presintered body is 
insufficient wrth only coarse particles. Furthermore, if the coarse panicles are too big, this also may cause 
a problem because the strength of the material will be decreased. 

When forming a CVD coating layer of SiC on the surfece of the construction materials for a 
semiconductor Affiiaon oven, the properties of the CVD coating layer of SiC and of the construction 
material differ from each other so problems can easily occur with the mechanical strength due to the 
surface smoothness. Thus, if the construction material surface is not smooth, cracks can easily be 
generated on the CVD coating layer of SiC during thermal treatment of the wafer. When forming the 
cvd coating layer of SiC, small protuberances on the construction material are magnified so minute 
uregularmes wasting on the construction material are turned into relatively large irregularities on the 
cVD coating layer. Therefore, when preparing the CVD coating layer of SiC, the surface of the 
construction material (particularly, for example, the interior of the process tube) must be extremely 
smooth. 

When forming the construction material with the existing slip casting method, one side of the 
surface of the construction material (the interior, for example) is not absolutely smooth with the surface 
contacting the slip casting mold (plaster mold). If there is CVD coating on an interior that is not smooth, 
nregular growth of pebbles inherent in the CVD process will occur and the smoothness will be lost 
Pinholes can be generated in the CVD film when the extraordinarily grown pebbles fall off and may 
damage the CVD film during insertion or withdrawal of the object being treated. 

Objects o f this Invention 

It is an object of the invention to solve the problems of the prior art and to provide a method of 
manufictunng construction materials for a semiconductor difiusion ovens, which enables to improve 
physical properties, in particular, mechanical strength of the films. 

Summary of this Wntioj 

The above object is achieved by the method of the present invention for manufecturing a 
construction matenal for a semiconductor diffusion oven comprising the steps of mixing 1 part by 
weight of medium particles of SiC powder with average particle diameters between 10um and 30iun and 

a JO** L ^J? 1 " of coarsc P«*clcs ofSiC powder with average particle diameters between SOum 
ana 200 U m; kneading and granulating the mixture after adding an organic bonding agent; forming the 

"HHOIZ m £™!;? Pe !? m ^ 0f a n,bber P reM; P«*fcM»E a presintered body by preshrtering the product 
at 800 to 1200*C; subjecting the presintered to reaction sintering at 1500 to 1800*C while impregnating 
it with silicon; and forming a CVD coating layer that has a thickness of at least 1 Oum of SiC on 



appropriate surfaces of the construction material. 



Means for the Solution of the Frohlerp$ 

This invention utilizes medium particles of SiC and coarse particles of SiC powder without using 
small particles of silicon carbide powder at all. Specifically, the average diameters of the medium panicles 
of SiC powder are relatively large. The average particle diameters of the medium particles of the powder 
are between 10-30fim. Also, the average diameters of the coarse particles of the powder are between 80- 
2C%nL One weight part of this medium particle powder is mixed with 1-2.5 weight parts of the coarse 
particle powder, An organic bonding agent such as phenol resin, polyvinyl alcohol or tar pitch is added 
and the mixture is granulized and formed into a shape in a rubber press. Presintering is then performed at 
S00-1200°C, then purification treatment is carried out to purge impurities by a HCI gas such as 
hydrochloric acid, halogen and halogenated hydroxide at 1 000-1 800*C. Next, the presintered body is 
impregnated with silicon at 1500-1 800°C for reactive sintering to make the CVD coating layer of SiC. 

With the sintering temperature at 1S00-1 800°C, the material is turned (through reaction sintering) 
into a SiC matrix of a non-recrystallizes substance, When combined with the CVD coating layer, the non- 
crystalline material acquires greater mechanical strength compared to existing reciystallizcd material, 

If the particle diameter of the medium particle powder is less than lO^un, it will j&ot be suitable for 
the rubber press treatment, the quality will not be stable, and the mechanical strength will be reduced. In 
addition the contamination by impurities will be increased so purification treatment will become difficult. 
On the other hand, when the particle diameter of the medium particle powder is more than 30^m, a 
desired mechanical strength will not be obtained. 

Practical Examples 

A description of the process tube manufacturing example is given below, 

First two types of powders of green SiC with average particle diameters of 20(im and l50|um 
were prepared. 

One part by weight of medium particle of SiC was mixed with one part by weight of coarse 
particles of SiC, and phenol resin was added, The mixture was kneaded, and a granular product was 
produced by grinding. After drying the granular product was formed into a desired shape of a process 
tube by means of a rubber press. If necessary, depending on specific requirements, the tube can be further 
formed to a desired shape. A presintered body is then produced by presintering in a presintering oven at a 
temperature of BOO*1200°C. The presintered body is moved to a separate purging oven, and purification 
is earned out by purging the product at a temperature of between 10OO-180O fl C (ideally 1 500-1 800°C). 
Next, the material is impregnated with silicon (Si) at 1500 to 1800*C, whereby reaction sintering occurs. 
Then, using the CVD coating method, preferably at reduced pressure, a CVD coating layer of SiC is 
produced on the inner surface of the process tube. 

For example, with the CVD coating method described in Kokai No, 54-90967, a tubular graphite 
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terminal is installed inside a sealed outer shell, and the process tube is placed vertically into the shell. A 
silane gas (for example, trichloromethyl silane gas) containing carbon was fed with a flow rate of 4 
ral/min and hydrogen gas as a carrier gas was is injected with a flow rate of 4000 ml/min into the process 
tube through its lower end. At the same time, the pressure inside the process tube was reduced to 70 
Torr\ Next 7 it was heated with a conductive heating device, a 30p.m-thick CVD coating film of SiC was 
deposited as a reactant onto the inner surface of the process tube. 

Depending on the requirements, final machining such as grinding is performed next. 

The method described above with reference to process tubes is applicable to manufacturing other 
products, such as liner tubes, port dements, or paddles. 

Effects of the Invention 

The particle diameter of the SiC powder utilized is comparatively larger than diameter of 
particles in the known method, and since the internal surface area is small, it is less probable that the 
impurities will be caught. Furthermore, the purification treatment is simple and can be performed in a 
short amount of time. 

The pores on the presintered body are sufficiently large for silicon impregnating, and the silicon 
impregnating is sufficient to produce great strength, 

Naturally, the coarse particles of SiC powder and the medium particles of SiC powder are easy to 
granule. Since this can be efficiently done, there is a heightened effect on the production with the rubber 
press. With the rubber press, the formed product quality is stable, which realistically imparts a very 
important effect. 

Since this invention utilizes powder with relatively large particle diameters, the construction 
material has higher purity than the products produced by the existing method. As a result, there is a small 
amount of gas with a low boiling point during CVD coating, so the film can have better adhesion to the 
substrate. With the method in this invention, the construction materials have greater smoothness than 
current items so a stronger film can be made. 

During thermal treatment of a wafer, the latter is generally heated to 1000-1300°C. Usually, 
silicon ooze (silicon parts bulge out from the surftce of the construction material) is generated from the 
construction material and results in construction materials that are not smooth. This causes an inferior 
quality of the wafer, but in this invention, since there is a CVD coating film, this never happens. 

If the oven is a large style, the volume of the construction materials can be increased accordingly. 
The absolute amount of impurities is increased correspondingly which results in impurities easily 
appearing inside during treatment. However, in this invention, since there is a CVD ooating layer, the 
impurities have no influence on the construction materials. With a large style for this invention (for 
example, products for a 6 inch wafer or an 8 inch wafer), the effect could be remarkable. 
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